Introduction
Intensive investigations in the Long Valley caldera (Figure 1 ) have considered the caldera's volcanic petrology, seismic and volcanic hazards, hydrothermal resource potential, and potential for energy resource recovery from relatively shallow magma bodies. With respect to the latter consideration, attention has focused on the area underlain by the resurgent dome (Rundle, et al., 1986) . However, the western and 1.
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-2 -southwestern portions of the caldera are both the most volcanically active and the least explored areas within the caldera. An understanding of the hydrothermal regime of the western moat may be the key to understanding the origin of, and circulation within the present-day hydrothermal system within the Long Valley caldera.
Concepts of the Long Valley hydrothermal circulation system have most recently been described by Sorey (1985) and Blackwell (1985) . On the basis of temperature reversals in wells, there appear to be one or more zones of hot water flowing eastward beneath the south moat from Casa Diablo (CD on Figure 1 ) at an altitude of approximately 2100m. The flow is in aquifers within and above the welded Bishop Tuff. The temperature in this region decreases from about 170°C in wells that supply the geothermal electric power plant at Casa Diablo Hot Springs to less than 70°C near Lake
Crowley. Test drilling on and around the resurgent dome and to the east of the dome to depths of 2100m has failed to encounter temperatures as high as those measured in the shallow aquifer at Casa Diablo. Prior to drilling of the core hole described in this report, the only direct evidence of hot-water reservoirs beneath the western moat was the high temperature gradient in the· bottom part of the 716m-deep PLV-1 well. The analyses by Sorey ( 1985) and Blackwell ( 1985) along with reservoir tern perature estimates based on chemical geothermometer calculations applied to thermal water from Casa Diablo indicated, however, that a reservoir at temperatures above 200°C existed beneath the western moat and was the source of thermal fluids at Casa Diablo and to the east. A possible heat source for the postulated west moat reservoir was suggested to be hot intrusive rocks associated with the southern extension of the 600-year-old
Inyo volcanic chain of dikes, craters, and flows described by Miller (1985) .
v -3 -Drill hole information indicates that zones of deep fluid circulation no longer exist beneath the resurgent dome and that hot springs and fumaroles on or around the dome are fed from relatively shallow aquifers connected by lateral flow to a source reservoir within the Bishop Tuff beneath the western moat. Therefore, if a residual magma chamber is in place beneath the central part of the caldera, it does not represent a significant heat source for the present-day hydrothermal system, and if magma is present at depths as shallow as 4-5 km beneath the resurgent dome, it has not been in place long enough to influence the overlying ground water system. The resurgent dome is made up primarily of rocks that were extruded 630,000 to 680,000 years ago, and the last eruptions near the dome were -300,000 years ago, (Bailey and Koeppen, 1977) . In contrast, evidence of intrusive and extrusive magmatic activity along the Inyo volcanic chain as recently as 550 -650 years ago lends support to the inference that the heat source for the present day hydrothermal system is magma associated with this chain beneath the western moat. A southern projection of the Inyo-Mono system terminates at Mammoth Mountain, a large, predominantly rhyodacite volcanic dome, of 200,000 to 50,000 year age, on the caldera's southwestern rim.
Phreatic explosion craters on the north and northeast flanks of Mammoth Mountain may be contemporaneous with the most recent Inyo volcanic chain eruptions (Miller, 1985) .
Given this setting, it was evident that one or more new drill holes were needed (i in the caldera's western moat to provide confirmation of the models of the present-day hydrothermal system. It was therefore proposed to drill a hole near the Shady Rest This hole intersected a hot zone with temperatures up to 218°C in the Bishop Tuff, at depths of 915 to 1175m. This hot zone is immediately underlain by a much cooler zone in precaldera volcanic rocks (Suemnicht, 1987) .
Coring and Related Activities
The Shady Rest hole was spudded-in on May 5, 1986 and completed on June 17.
Its configuration is shown in Figure 2 . The hole was rotary drilled to 92m, and a 12.7 em diameter surface casing installed. The hole was then cored at 9.6 em diameter to a total depth of 715m. Core recovery exceeded 90%. The core now resides at the DOE's repository at Grand Junction, Colorado.
Difficulties were encountered in completing the hole; sloughing, squeezing, and lost circulation prevented installation of casing over the full 115m depth. Attempts to redrill and recover the portion of the hole below 245m resulted in a "new" hole, diverging from the original at 241m (Fig. 2) . The "new" hole was cored to a depth of 426m, where N-sized casing (6 em I.D.) was cemented in and filled with water. '\
It was the consensus of participants at the 1984 Long Valley Hydrothermal
Workshop (Sorey, et al., 1984 ) that a 1 to 2 km-deep hole should be drilled to resolve the critical question of the flow paths in the hydrothermal system of the western moat area and the location of the associated heat source. In this respect, the Shady Rest hole described here can be considered a "stepout" west of Casa Diablo, to test the rationale for the deeper hole. Though the Shady Rest hole does not penetrate deeply enough to satisfactorily delineate the characteristics of the hydrothermal system in the western moat, it does confirm the presence of 200° + water, and provides access to hydrologic and geochemical information otherwise unobtainable until a deeper hole is drilled. Such information will prove invaluable in siting and determining the depth of the deeper hole. 
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